Influence of heat exposure on acid/base and fluid balance in hyperhydrated goats.
Hyperhydrated goats were exposed to an environmental temperature of 45 degrees C (relative humidity 70%) for 120 min. After 90 min, rectal temperature and respiratory frequency reached plateau levels of 40.5 degrees C and 280 respirations min-1, respectively. Measurements of arterial and venous blood acid-base parameters revealed that respiratory alkalosis had started to develop after 60 min, and had become obvious at the end of the heat exposure period. Renal compensation (evidenced by gradual increases in urinary pH and renal Na excretion) developed in parallel with the respiratory alkalosis. The heat exposure elicited a moderate, temporary inhibition of the water diuresis, but no obvious increase in the renal excretion of arginine vasopressin (antidiuretic hormone, ADH). Preliminary determinations of plasma aldosterone did not show any change during the actual heat exposure period, but a 50% temporary decrease in plasma aldosterone 30 min thereafter. The study confirms the susceptibility of goats to develop respiratory alkalosis during thermoregulatory panting, and shows that this is not to any appreciable extent diminished during hyperhydration. It can further be concluded that a heat-induced rise in body temperature to 40.5 degrees C is no powerful stimulus for vasopressin release in the hyperhydrated goat. The determinations of plasma aldosterone suggest that reduced liberation of the hormone does not contribute to the immediate renal compensation of respiratory alkalosis, but that respiratory alkalosis reaching a certain intensity inhibits aldosterone secretion.